Healthcare workers (HCWs) are frequently exposed to the danger of infection from needlestick and sharps injuries during their duties. Human immunodeficiency virus (HIV), hepatitis B virus (HBV) and hepatitis C virus (HCV) are recognized as blood borne pathogens that can be transmitted to HCWs after a skin-penetrating injury 1) . The reported incidences of sharps injuries per 10,000 HCWs per year have ranged from 113 (1.0%) to 623 (6.2%), with a mean of 405 (4%) 2) . The best available data suggest that between 400,000 and 800,000 such injuries occur in hospitals each year 3) . Despite being recognized, and hence under surveillance for many years, sharps injuries present a significant risk of occupational exposure to blood borne pathogens for HCWs and ancillary staff. A survey revealed that 91.1% of Korean resident doctors had been injured from needlestick or other medical instruments, with over 36.6% being exposed to patients with infection during that time. HBV and HCV diseases were contracted due to pricking in 2.3% and 0.6% of cases, respectively 4) . Tremendous efforts are made to prevent needlestick and sharps injuries, but the psychological aspects of these injuries have received little attention. The objective of this study was to evaluate the mental health status of HCWs with and without experience of injuries at a university medical center.
Methods
This study was performed at two hospitals of the Korea University Medical Center, in Seoul and Ansan city, Korea. After obtaining approval from the Institutional Review Board of the Korea University Medical Center, a questionnaire was distributed to HCWs at risk of needlestick and sharps injuries. This survey elicited demographic information, personal experiences of workrelated sharps injuries, preventive behavior against infections and the psychiatric symptoms of HCWs after the injury. Among 534 HCWs to whom the questionnaire was distributed, 370 agreed to participate and completed the questionnaire. All personal information in the returned questionnaires remained anonymous and confidential. Respondents were classified as the group with experience, or the group without experience according to their answer to the question "Have you experienced any kind of needlestick or sharps injuries during past one year?". The stress, depression and anxiety scores of the group with experience were compared with their scores which were taken one year before the survey during a routine examination. The routine examination included vital sign check, electrocardiogram, blood analysis (hemoglobin, RBC, WBC and differential count), electrolytes, blood glucose, thyroid function test, liver function tests, urine analysis and chest X-ray.
The Perceived Stress Scale (PSS; 10-item version) is a standardized self-reported questionnaire of globally perceived stress, in which a higher total score indicates greater stress. The measure has been demonstrated to exhibit adequate validity 5) , and can be used irrespective of race, sex and education 6) . The Hamilton Anxiety Scale (HAM-A) is a well-known instrument that is widely used to quantify anxiety symptoms. This scale consists of 14 items, each with a score ranging from 0 (absent) to 4 (very severe) 7) . The Beck Depression Inventory (BDI) is a self-reported inventory designed to measure severity of depressive mood rather than to diagnose the presence of major depression 8) . Comparisons between the two HCW groups (with and without experiences of sharps injury) were tested using the chi-square test and Student's t-test. The PSS, HAM-A and BDI scores in the group with experience were compared with the scores taken one year before using the paired t-test including subjects who had both scores. All statistical analyses were performed using SPSS 10.0.
Results

Characteristics of all the subjects
Three hundred and seventy HCWs, comprising 80 men (21.6%) and 290 women (78.4%) participated in this survey. Of whom 329 were educated to university level and 233 (63.0%) were nurses. One hundred and thirtyfive HCWs (36.5%) had worked for less than 1 yr, 101 (27.3%) had worked for 1-3 yr, 72 (19.5%) for 3-5 yr, 35 (9.5%) for 5-10 yr and 27 (7.3%) had worked for more than 10 yr (Table 1) . Three hundred and three subjects (81.9%) had been vaccinated against HBV, 67 (18.1%) had not been vaccinated at all, and 231 subjects (62.4%) were positive for an antibody to hepatitis B surface antigen.
Characteristics of subjects with experiences of sharps injury
Two hundred and sixty-three subjects (71.1%) reported that they had experienced needlestick or sharps injuries. Sources of the needlestick and sharps injuries were syringe needles (200 cases, 76.0%), suture needles (19 cases, 7.2%), lancets (12 cases, 4.6%), scalpels (5 cases, 1.9%) and other instruments (26 cases, 9.9%).
Among the HCWs with a history of needlestick and sharps injury, only 36 (13.7%) had reported their injuries to the hospital infection control center. Of those who did not report, 119 (52.4%) HCWs thought that there was no danger, 30 (13.2%) were too busy to report it and 24 (10.6%) did not know where the infection control center was. Two hundred sixteen (82.1%) among the group with experience and 87 (81.3%) among the group without experience had received vaccination against HBV (Table  1) . Among the group with experience (N=263), 173 (65.8%) were positive for anti-HBs antibody, 41 (15.6%) were negative, and 49 (18.6%) were unknown. Among the group without experience (N=107), 58 (54.2%) were positive for anti-HBs antibody, 20 (18.7%) were negative, and 29 (27.1%) were unknown. The immune status of the patients to whom the subjects with injury experience exposed was 11.4% with hepatitis B surface antigen (+) and 3.8% with anti-HCV antibody(+). A total of 0.4% subjects with injury experience were exposed to patients with both HBs antigen and anti HCV antibody. There was no patient with HIV (+) in this study. The sharps injuries occurred in general wards (114 cases, 43.3%), ICUs (45 cases, 17.1%), emergency and operating rooms (39 cases, 4.8%) and outpatient clinics (4 cases, 1.5%). After needlestick or sharps injury, 166 (63.1%) were cleaned with disinfectant, 53 (20.2%) just drew blood from the puncture region, 35 (13.3%) washed the region with water only and 7 (2.7%) did not receive any kind of treatment (Table 2) . Table 3 lists the baseline PSS, HAM-A and BDI scores of all subjects according to sex. Women exhibited higher scores than men in all three scales, with the difference being significant for the HAM-A and BDI scores. The HAM-A and BDI scores were significantly higher for HCWs with injury experiences than for those without such experiences (Table 4) . Table 5 presents the differences in the scale scores of HCWs with experiences after their injuries. PSS and BDI scores were significantly higher after sharps injuries. The scores of PSS, HAM-A and BDI taken one year 
Stress, anxiety and depressive symptoms of the subjects
Discussion
To our knowledge this is the first report on the psychological aspects of needlestick and sharps injuries. In this study, HCWs with experiences of sharps injury exhibited significantly higher levels of anxiety and depression than HCWs without such experiences, and they reported that their stress and depression levels were significantly elevated after being injured. In addition, HCWs who had not been vaccinated against HBV exhibited significantly higher levels of anxiety.
Three major pathogens that can be transmitted via a sharps injury are HBV, HCV and HIV. The incidence of occupational transmission of HIV to HCWs after percutaneous exposure from an infected source patient is relatively low (0.3%) compared with HCV (3%) and HBV (30%) 9) . Needlestick injury is associated with a 0.4% risk of contracting HIV and a 19-32% risk of contracting HBV infection 10) . Previous strategies to prevent injuries have included general training and education, whereas more recently the introduction of needle protective devices has become the focus for prevention [11] [12] [13] [14] . The adoption of safe working practices and the use of currently available personal equipment could reportedly prevent 74% of needlestick injuries 15) . Health professionals have an obligation to themselves as well as to their patients to practice safely.
The emotional demands of the work of HCWs, whether comprising long-term care and support for older people or care in a neonatal unit, pose a risk to mental health. There are reports on stress experienced by HCWs, and their mental health problems have been reported to be associated with physical health problems 16) . Fisman et al. reported that distraction, anger and rushing were associated with the highest risk of sharps injuries 17) . In the present study, HCWs who had experienced sharps injury showed higher levels of anxiety, which suggests that the history of previous injury could be a risk factor of further needlestick or sharps injuries.
Memish et al. reported that the main cause of anxiety expressed by HCWs was the risk of HIV transmission, even though HIV has a much lower prevalence rate than sharps injuries (0.13%) 1) . However, Lelipoulou et al. reported that some nurses consider that it is only necessary to take special precautions if a patient has proven infection or definitive symptoms of HIV/HBV infection 18) . In the present study, the levels of anxiety did not vary with the immune status against HBV, HCV and other infections, which might reflect difference of the sample size. But, it might reflect the ignorance of the HCWs about the jobrelated infection. Even though support personnel such as cleaners, porters and laundry workers are at similar risks of sharps injuries 19) , they often do not have even basic knowledge about viral infections. Therefore, those responsible for controlling infection should also actively educate support personnel. It is necessary to provide effective education on the potential risk of contamination from every patient and on psychological hazards. The responsibility for this lies with hospital managers. Furthermore, because anger is most often associated with conflict with another employee or with a patient 17) , a relaxed atmosphere and humane relationships in the working place should be emphasized.
In this study, self-reported scales were used to check the symptoms of the subjects so this weakness of method might magnify the effect of self-selected participants. There are two possibilities why the group with experience showed higher scores compared to the group without injury. Firstly, injuries often cause mental health problems. Secondly, the group with mental health problems was susceptible to the injury. But, we did not consider other variables, such as personality and familial stressors that could cause stress and depression in healthcare workers. Also, information on the frequency and severity of sharps injuries was not included in this analysis. Another limitation of this study is that we could not analyze the differences of characteristics between the HCWs who did not respond (N=164) and respondents (N=370) because the survey was anonymous. That is why we cannot generalize the results.
As a coclusion, it can be suggested cautiously that HCWs who receive needlestick or sharps injury could p-value was calculated using the paired t-test. NS=not significant. Scores in the group with experience were compared with the scores taken one year before using the paired t-test including subjects who had both scores.
have higher levels of anxiety and depression during their work, and experience even higher level of stress and depression after the injury which in turn could increase the risk of further sharps injuries. All HCWs who work in a hospital environment should be vaccinated against HBV and other possible infections in order to reduce anxiety symptoms after a sharps injury. Particular attention should be directed towards the mental health of HCWs and the psychological consequences of sharps injuries.
